The subject of the study is to present the issues of dietary supplements from the perspective of public health, taking into account definitional problems, the scale of the phenomenon in Poland and the look at the problem in question from the sociomedical perspective emphasizing the use of dietary supplements as a form of self-care. The study also discusses selected legal regulations in Poland and the EU on marketing and trading in dietary supplements. The article also presents, from the perspective of pharmaceutical sciences, the proposals for classification of dietary supplements and selected issues concerning safety of their use. The subject of a part of the present analysis is also the recent data showing the wide popularization of the phenomenon of polypragmasia consisting in simultaneous use of dietary supplements and OTC pharmaceutical agents with prescription drugs in Poland.
IntroDUctIon
Dietary supplements complement a regular diet based on traditional food products. A proper and diversified diet should provide all the components necessary for body functioning. However, diets of some parts of the society are unhealthy, what is likely to lead to dietary deficits or overconsumption, and thereby to various nutrition-related diseases. The rational use of supplements (i.e. multivitamin preparations, mineral compounds and other substances considered essential for proper human development and prevention of diseases) is aimed to strengthen health and maintain homeostasis. Otherwise, their uncontrollable use can be ineffective when there are no vitamin or mineral deficiencies, but -more importantly -may also be harmful. In many cases, dietary supplements ought to be considered the therapeutic products which should be used only in strictly defined clinical situations, preferably under control of a physician or pharmacist. In this review it will be stressed that drugs and dietary supplements used simultaneously can induce many adverse side effects that can lead to severe complications [1, 2] .
The goal of the study written from the perspective of the clinical dietetics is to present selected problems concerning the use of dietary supplements in Polish society, taking account of the scale of the phenomenon and health risk associated with the use of dietary supplements not in accordance with the recommendations formulated in the EBM paradigm. Attention will also be drawn to the use of dietary supplements as a form of self-treatment, and selected legal regulations on marketing and trading in dietary supplements will be discussed. The goal to therapeutic products). The labelling of dietary supplements should include: the term "a dietary supplement", names of categories of nutrients or substances characterising the product or their properties, Recommended Daily Intake (RDI), warnings not to exceed RDI, the statement that dietary supplements cannot be used as a substitute for a diversified diet, the statement that dietary supplements should be kept out of the reach of children [4, 5] . The content of vitamins, mineral ingredients and other substances of nutritional or other physiological effects provided by the manufacturer on the label should be expressed as RDI. The information about vitamin and mineral content should also be given as percentage in relation to RDI. This completes the information which should be provided by manufacturers of dietary supplements. Since there are no legal requirements regarding leaflets for patients, such leaflets are usually not attached [4] [5] [6] [7] . It needs to be stressed that for the majority of people advertisements are the key source of information about dietary supplements. They should not claim or imply that a diversified and balanced diet cannot provide sufficient amounts of nutrients. Moreover, dietary supplements should not be identified with the properties enabling prevention or treatment of diseases and such properties should not be even referred to. Nevertheless, advertising designers do not always follow the above rules and associate a given supplement with a particular disease and consider it an agent indispensible for disease prevention and health improvement [4, 5] .
The legal requirements for dietary supplements entering the Polish market are defined by the following law regulations: 30 .000 products notified as dietary supplements. The studies show that in the years 2017-2020, this market will be increasing by about 8% a year. The development of the market of dietary supplements is markedly affected by advertising, because these products are aggressively marketed and advertised. According to the data of the National Broadcasting Council, between 1997-2015, the number of commercials regarding health-related products and drugs (including dietary supplements) increased almost twenty times while their total number only three times [5] . In some cases, one may have the impression that advertisements of dietary supplements create new health issues. As a result of aggressive advertising, consumers are convinced that they should consume the highest possible amounts of supplements to maintain and restore health [4, 8] .
From the perspective of social science, the use of dietary supplements belongs to the concept of illness behaviour [9] . According to W. C. Cockerham, the most common form of illness behaviour is self-care involving preventive measures, self-treatment of symptoms and managing chronic conditions [10] . According to the definition of self-care formulated for the purposes of the research project "A cost/benefit analysis of self-care systems in the European Union" carried out by the European Commission, "self-care is what individuals, families and communities do with the intention to promote, maintain, or restore health and to cope with illness and disability with or without the support of health professionals […] . It includes but is not limited to self-prevention, self-diagnosis, self-medication and self-management of illness and disability" [11] . Thus, the use of dietary supplements meets the criteria of self-care defined in the European systems of health protection. Analyses of self-care (including the European Commission report, mentioned above) performed from a public health perspective point out potential benefits and negative consequences of selfcare, e.g. generation of interactions causing adverse health effects; moreover, the aim of practical activities is to maximise health benefits at the population level and simultaneously minimise the risk of negative health effects [12] . Considering the above, it seems important to discuss the self-care trends observed in the Polish society. The representative studies of the Centre for Social Opinion Research (CSOR) of 1998 and 2010 demonstrate a significant decrease in the use of OTC drugs and pharmaceutical agents as the only response to illness or symptoms (45% of respondents in 1998 versus 24% in 2010; CSOR does not differentiate OTC drugs and supplements considering them as one category of pharmaceutical agents available without prescription) [13, 14] . The above findings seem inconsistent with the data, which reveal that the market of dietary supplements and OTC drugs in Poland is increasingly large. However, the discrepancies can be explained based on the analysis, in which the option of combining drugs prescribed by physicians with OTC pharmaceutical agents was taken into account. During 12 months preceding the 2010 study, this form of response to symptoms was used by 61% of respondents (sic!) as compared to 10% using only prescription drugs and 19% using only OTC agents [14] . The results of the "The Polish OTC consumer" study carried out by IPSOS for 2010 are comparable; within one year preceding the study 73% of respondents used pharmaceutical agents available without prescription and for only 21% this was the only strategy of management in response to health problems [15] . The newest study by CSOR about OTC drugs and dietary supplements of 2016 demonstrates an increase in the use of OTC drugs and dietary supplements in combination with prescription drugs as the strategy of illness behaviours (65% of adults) and a further decrease in using OTC pharmaceutics as the only self-care strategy (21% of respondents versus 24% in 2010 [16] . The above results show a potential risk of interactions which increases with each new preparation used, especially that 53% of respondents in 2010 stated that they have never consulted the first use of a new OTC agent with a physician and 26% did it only from time to time [14] .
Considering the above data, the recommendations of the European Commission report are worth discussing. According to them, a precondition for safe and effective use of self-care in health protection is empowerment which includes the provision of reliable and comprehensible information about safe and effective use of self-care to maintain health and manage illnesses. Moreover, the report explicitly stresses that self-care does not replace the health care provided by professionals [11] . Since the combined use of prescription drugs and preparations available without prescription is increasingly common, it is crucial to provide reliable information about the health risks associated with polypragmasia and about the treatment options for the most common health problems [verified within the Evidence-Based Medicine (EBM) paradigm], as part of wider strategies aimed at improving health literacy of Polish society.
classification of dietary supplements from the perspective of nutrition science
Several groups of dietary supplements containing the ingredients that affect the individual systems and organs are distinguished. According to the mechanism of action, dietary supplements are classified into the following categories [17] [18] [19] [20] [21] :
• Dietary supplements supporting weight loss -whose producers declare that they support the process of fatty tissue reduction. Due to the lack of reliable clinical trials regarding the efficacy of such supplements, it is difficult to explicitly determine their beneficial effects. The most common ingredients of such supplements are: inulin, chitosan, caffeine, chromium compounds, dietary fibre, hydroxycitric acid, guar gum, L-carnitine, pineapple and tea extracts, green coffee extracts with conjugated linoleic acid (CLA) [22, 23] .
• Dietary supplements affecting the locomotor systemi.e. preparations containing glucosamine, chondroitin and methylsulphonylmethane (MSM).
• Dietary supplements supporting the immune systemcontaining vitamins, minerals, polyphenols, probiotics and bee products.
• Dietary supplements improving concentration and vitality -containing inositol, choline, caffeine, lecithin, taurine, magnesium, zinc and selenium compounds, amino acids and other active ingredients.
• Dietary supplements supporting the digestive system -containing probiotics and prebiotics, digestive enzymes, herbal extracts, e.g. camomile, peppermint, milk thistle, dill, linseed or lavender flowers.
• Dietary supplements affecting the skin, hair and nails (nutricosmetics) -common horsetail (source of flavonoids, potassium and silicon and common aloes (Aloe vera extracts).
• Dietary supplements affecting the nervous system, concentration and vitality (delaying ageing) -all the preparations containing antioxidants, e.g. vitamins A, C and E [24] , polyphenols (catechins, saponins, glycosides), caffeine, choline, inositol, taurine, lecithin, co-enzyme Q, active components derived from ginseng, guarana, magnesium, zinc and selenium compounds.
• Dietary supplements affecting the cardiovascular systemstanols, plant sterols, lecithin, unsaturated fatty acids n-3 and n-6, ginkgo and hawthorn extracts. Fibre with water forms gels, which hinder the absorption of glucose in the small intestine and reduce postprandial glycaemia. Moreover, the soluble fibre fraction helps to reduce serum triglyceride and LDL-cholesterol levels.
• Dietary supplements containing probiotics and prebiotics -microorganisms of probiotic action are mainly bacteria from the genera Lactobacillus and Bifidobacterium. Prebiotics are natural indigestible ingredients of food, which selectively stimulate the growth and activity of bacteria in the large intestine. The prebiotic compounds include some proteins, peptides, fats, oligo-and polysaccharides and are found in onion, garlic, potatoes, bananas, chicory and leek.
• Supplements containing amino acids. Amino acids and their derivatives used in dietary supplements include arginine, taurine, methionine, glutamine, citrulline, creatinine and Lcarnitine. Dietary supplements with amino acids are mostly designed for individuals performing strenuous and physically demanding tasks, especially sportsmen.
recommendation on the use of dietary supplements According to current knowledge, the use of dietary supplements is indicated in the following cases [1, 20, 28, 29] :
• in sportsmen due to physically demanding tasks and increased nutrient requirements (depending on sex, age, sports practiced, the intensity and duration of physical effort -in the amount not exceeding the set upper limit /UL/) [30] ; • in pregnant women who should take supplements containing folic acid and iron as well as calcium, iodine, other minerals and vitamins (yet only in justified cases) [29, 31, 32 ]; • in post-menopausal women as reduced concentrations of estrogens are associated with bone mass loss, what leads to osteoporosis; therefore, in cases where the supply of calcium and vitamin D is insufficient, it is recommended to use them as supplements [33] ; • in adults consuming less than 1600 calories a day as it is highly unlikely that vitamin and mineral requirements are covered in this situation; • in the elderly who may require supplementation with some vitamins and minerals, particularly when their diets are not well-balanced and the daily energy value is below 1500 kcal; • in individuals on restriction or elimination diets (e.g. excluding all dairy products, when the requirements for calcium, vitamin D and others cannot be fully covered), including vegetarians and vegans [29] .
Selected sefaty issues taking legal and institutional solutions intoaccount
When analyzing the issue of the safety of dietary supplements, attention will be focused on the state of knowledge in this field in the Polish society and on the determinants of the current situation in this area. On the basis of the analyzed state of research we seem to be dealing with serious deficits in this field. According to a poll conducted in 2014 by TNS Polska, only 27% of adult Poles are aware that dietary supplements should be treated as a supplement to the daily diet. Moreover, many people mistakenly consider supplements as "vitamins" (31%) or "minerals" (8%) and 41% of respondents wrongly attributed the therapeutic effects to dietary supplements. About one fourth of the subject also believes that a dietary supplemented cannot be overdosed [34] . When interpreting the cited results, it should be pointed out that the commercials are partially to blame as they use the image of a physician recommending a particular product/dietary supplement as efficient, of unique composition and action, what is misleading for consumers; thus, it is not surprising that the majority of consumers do not distinguish dietary supplements from medicines [8, 35] . Labelling, presentation and advertising of dietary supplements cannot be misleading, particularly with regard to their characteristics (including the name, type, properties, amount, durability, source, methods of production) and should not attribute the action or properties to a given dietary supplement that it does not have, or suggest that the agent has special properties, if all similar food products have such properties and that it can prevent or treat diseases [21] . The problem is also that dietary supplement packets do not contain information about adverse side effects, contraindications and interactions when used together with prescription and OTC drugs. Attention should also be drawn to selected problems concerning labelling. Dietary supplements should be launched, presented and advertised under the name of " a dietary supplement", which cannot be replaced with a trade name of this food product. A trade name can be used as additional labelling and the term "a dietary supplement" should be placed in the vicinity of it. However, in many cases, the term "dietary supplement", although placed in the vicinity of a given trade name, is written in a smaller font, sometimes blurred and poorly visible. This is also observed in some commercials concerning dietary supplements [5] . From the perspective of pharmaceutical sciences, the problem of growing significance is the simultaneous use of dietary supplements and drugs, what can impair the therapeutic process and increase the risk of adverse effects as in many cases patients do not inform their physicians about dietary supplements they use, considering them irrelevant. Supplements can change the action of the drugs used, e.g. by reducing the absorption of antibiotics, anticonvulsants, cardiac preparations and many others and by increasing their excretion, or by impairing metabolism and inducing other adverse effects. The interactions can occur between plant preparations and drugs (e.g. St John's wort, gingko, garlic, kava, ginseng, valerian, aloes, grapefruit flavonoids versus statins, hypertensive, antihistamine or immunosuppressive drugs), between vitamin supplements and drugs (e.g. niacin, folic acid, vitamin C, B6, E, K versus coumarins, barbiturates, warfarin) as well as between mineral ingredients and drugs (e.g. magnesium, calcium and iron versus antibiotics and diuretics) [1, 36] . Dietary supplements can also be adulterated with chemical compounds not listed by producers and not approved for sale (e.g. amphetamine, sibutramine, ephedrine, diuretics, laxatives, antidepressants or anxiolytics were found in the dietary supplements used for slimming and caused intoxications) [4, 5, [37] [38] [39] . The laboratory studies ordered by the Supreme Audit Office (in Polish: Najwyższa Izba Kontroli, NIK) have demonstrated that many dietary supplements do not have the features declared by their producers. Among the preparations available online, in stores and pharmacies, there were some fraudulent dietary supplements that contained pathogenic bacteria, prohibited substances (from the list of psychoactive preparations) or stimulants structurally similar to amphetamine [5] .
While looking for possible solutions aimed at increasing the level of knowledge about the rules of use and safety of dietary supplements, one should point out the potential in health risk education, connected with the leaflet enclosed with particular pharmaceutical agents. Regrettably, in Poland there is no legal obligation to enclose a leaflet with products categorized as dietary supplements. Studies show, however, that 62% of individuals using pharmaceutical preparations systematically read the information provided in leaflets (if they are enclosed with a product) (25% -sometimes and 13% -never) [14] . According to the 2016 study, leaflets are always read by 69% of respondents (19% -sometimes) and 1/3 of adults search for information on the Internet (29%) [16] . The data of 2016 seem optimistic; at least one source of information is used by 91% of respondents and 62% use two and more sources of information [16] .
In the area of institutional solutions, we should point out the initiative of the National Medicines Institute, which established the Therapeutic Plant Products and Dietary Supplements Cluster which grants Quality Certificates. The aim of granting such certificates is to promote the products of documented and confirmed quality and safety [40] . At the European Union level, in order to eliminate the sources of hazards associated with intake of food potentially dangerous for health, the European Union implemented the Rapid Alert System for Food and Feed (RASFF). This is a notification system aimed to exchange information on food, feed and materials intended for food contact, which are potentially hazardous to human and animal health and to the environment, and on the actions undertaken to identify such products [41] . One designated contact point exists for each member of the RASFF network. In Poland, in accordance with the Act on Food and Nutrition Safety (Art. 85), the Chief Sanitary Inspectorate is responsible for the RASFF network, runs the national contact point (NCP) and notifies the European Commission about the cases of dangerous food and feed. According to the Regulation (EU) No. 16/2011, the aim of the NCP in the Chief Sanitary Inspectorate as a member of the RASFF network is to ensure effective functioning of the network and effective communication in Poland. The basis for undertaking all the actions and decisions within the RASFF is the legislation regarding food, feed, materials and products intended for food contact as well as the scientific evaluation of the risks associated with consumption of dangerous food and feed. Based on their appropriate competences, the respective Polish authorities control food, feed, as well as materials and products intended for food contact to determine whether the food and feed entrepreneurs responsible for provision of safety fulfil the requirements defined in food and feed law. Once the hazardous products have been identified, local actions are immediately undertaken to eliminate the risk of their consumption and the NCP in the Chief Sanitary Inspectorate is provided with all the necessary information. The NCP in the Chief Sanitary Inspectorate cooperates with the food and feed control authorities, the European Commission and other members of the RASFF network, providing and receiving information about the detected dangerous products, what enables taking all the appropriate actions and thereby protecting the consumers' health [41, 42] .
concLUSIonS
The borderline between the use of dietary supplements when required and their unjustified use is blurred. Dietary supplements should be used to reduce the risk of nutrient deficiencies when the diets covering all nutritional requirements cannot be provided. However, whenever diet supplementation is considered, it is crucial to analyse and determine eating habits, general health status, health-related contraindications, history of diseases, drugs and therapies used, etc.
